Application of a fluorescent histone acetyltransferase assay to probe the substrate specificity of the human p300/CBP-associated factor.
Histone N-acetyltransferases (HATs) are a group of enzymes which acetylate specific lysine residues in the N-terminal tails of nucleosomal histones to promote transcriptional activation. Recent structural and enzymatic work on the GCN5/PCAF HAT family has elucidated the structure of their catalytic domain and mechanism of histone acetylation. However, the substrate specificity of these enzymes has not been quantitatively investigated. Utilizing a novel microplate fluorescent HAT assay which detects the enzymatic production of coenzyme A (CoA), we have compared the activities of the HAT domains of human PCAF and its GCN5 homologue from yeast and Tetrahymena and found that they have similar kinetic parameters. PCAF was further assayed with a series of different length histone H3 peptide substrates, which revealed that the determinants for substrate recognition lie within a 19-residue sequence. Finally, we evaluated the acetylation of three putative PCAF substrates, histones H3 and H4 and the transcription factor p53, and have determined that histone H3 is significantly preferred over the histone H4 and p53 substrates. Taken together, the fluorescent acetyltransferase assay presented here should be widely applicable to other HAT enzymes, and the results obtained with PCAF demonstrate a strong substrate preference for the N-terminal residues of histone H3.